Overexpression of coupling factor 6 causes cardiac dysfunction under high-salt diet in mice.
Reactive oxygen species are involved in the pathogenesis of congestive heart failure. We recently showed that coupling factor 6, a component of adenosine trisphosphate (ATP) synthase, induces hypertension by intracellular acidosis, which is related to reactive oxygen species generation. We investigated the effect of high-salt diet on the cardiac performance and reactive oxygen species generation in coupling factor 6-overexpressing transgenic mice. Baseline echocardiographic findings, reactive oxygen species generation, protein expression of sarcoplasmic/endoplasmic reticulum of Ca-ATPase 2 and phospholamban, and ATP content in the heart were similar between 7-week-old transgenic and wild-type mice. When the mice were fed with 8% salt diet for 20-24 weeks, fractional shortening of the left ventricle was decreased in transgenic mice compared with wild-type mice and was recovered by intraperitoneal administration of anticoupling factor 6 antibody. Nicotinamide adenine dinucleotide phosphate oxidase activity in the heart was increased in transgenic mice after the high-salt diet concomitantly with c-Src activation. The level of 8-iso-prostaglandin F2α was increased in transgenic heart compared with wild-type heart. The protein expression of sarcoplasmic/endoplasmic reticulum of Ca-ATPase 2 was decreased and that of phospholamban was increased in transgenic heart. In cDNA microarray analysis, the genes related to ATP synthesis and glycolysis were decreased in transgenic heart, concomitantly with the decrease in ATP content and the increase in β-myosin heavy chain. These suggest that coupling factor 6 induces the development of systolic dysfunction and upregulation of nicotinamide adenine dinucleotide phosphate oxidase in the heart under the high-salt diet.